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Statement  of  the  Problem  Studied 


This  research  investigates  hybrid  systems  as  heterogenous  dynamical  systems  characterized  by  interacting  continuous 
and  discrete  dynamics.  The  high-profile  and  safety-critical  nature  of  the  application  areas,  such  as  air  traffic  control  and 
automated  manufactureing  and  chemical  process  control,  has  fostered  a  large  and  growing  body  of  work  on  formal 
methods  for  hybrid  systems:  mathematical  logics,  computational  models  and  methods,  and  computer-aided  reasoning 
tools  supporting  the  formal  specification  and  verification  of  performance  requirements  for  hybrid  systems,  and  the  design 
and  synthesis  of  control  programs  for  hybrid  systems  that  are  provably  correct  with  respect  to  formal  specifications.  This 
work  continues  to  provide  original  contributions  to  the  use  of  switching  systems  in  the  analysis  of  hybrid  systems, 
specifically  in  the  area  of  hybrid  controller  synthesis  problems.  Recent  work  formulates  and  robustly  solved  a  quite 
general  class  of  hybrid  controller  synthesis  problems,  focusing  on  the  switching  control  mechanism  of  a  hybrid  automaton. 
The  robustness  result  is  with  respect  to  variations  in  the  right  hand  sides  of  the  differential  equations  that  depend 
continuously  on  a  parameter.  A  novel  methodology  for  controller  design  and  synthesis  which  uses  multi-model  and  multi¬ 
controller  is  developed. 

The  second  aspect  of  this  research  deals  with  the  subject  of  networked  control  systems.  The  development  of  networks 
creates  the  opportunity  to  bring  multiple-input,  multiple-output  control  system  technology  to  application  areas  where  the 
prohibitive  cost  of  point-to-point  wiring  had  previously  barred  its  use.  The  primary  characteristic  of  a  networked  control 
system  (NCS)  is  having  the  feedback  loop  closed  through  a  network.  This  networked  architecture  has  many  advantages 
compared  to  the  traditional  point-to-point  design,  the  most  preeminent  ones  being  low  cost  of  installation,  ease  of 
maintenance  and  greater  flexibility.  Applications  where  such  architecture  is  already  used  include  manufacturing  plants, 
automobiles,  and  aircraft.  Many  standards  are  based  on  the  automotive  networking  technology  Control  Area  Network 
(CAN)  because  it  is  supported  in  a  wide  variety  of  devices  from  micro-controllers  like  the  6805  or  8051  variants,  to  digital 
signal  processors  such  as  the  TMS320C24X  series. 

Summary  of  the  Most  Important  Results 

Significant  progress  was  made  in  two  new  areas  of  research,  hybrid  control  systems  and  networked  control  systems. 
Many  papers  were  written  and  one  Ph.D.  student  completed  his  dissertation  work  on  this  area. 
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